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of vlremia was greater when compared to pts without serologic evidence of 
CMV exposure. Thus, a history of CMV exposure and not evidence of new 
CMV viremia is assodated with AA. Conclusion: Pts with evidence of CMV 
infection display more intimal thickening as demonstrated by IVU$ and may 
be prone to more clinically relevant AA. Since a history of vlremia and not 
active CMV disease predicts intimal changes, prophylaxis against CMV as a 
means of controlling AA must be carefully considered. 
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~ Estrogen Acutely Abolishes Abnormal Coronary 
Vasoconstriction in Mate Cardiac l ransptam 
Recipients 
Vishwaleth e. Bhoopalam, Srinives Murali, Peter J. Counihan, A.J. 
Conrad Smith, Marc D. Feldman, Howard A. Cohen, Si M. Pharn, Kathleen 
A. Zal), Stevan E. Reis. University of Pittsburgh Medical Center, Pittsburgh, 
PA 
Transplant coronmy ~rtedopathy ('FCA) is the major limitation of long-term 
survival following cardiac transplantation. Endothelial dyalunctfon is an early 
manifestation of TCA and is detected by a paradoxical increase in coronary 
resistance In response to the cold pressor test (CPT). Since estrogen acutely 
attenuates endcthella~ dysfunction in women and men, we hypothesized 
that it prevents the paradoxical increase in coronary resistance in response 
to CPT in cardiac transplant recipients (CTR). We studied the effects of 
estrogen on coronary responses to GPT In 10 male CTR who received male 
hearts whfch were without significant angiographle TCA. Using quan~tative 
angiography and Intracoronary Doppler ultmscnogmphy we measured CPT 
induced changes in coronary resistance before and 15 minutes after IV 
Conjugated estrogen (t.25 rag) or placebo. Estrogen (N = 6) acutely abolished 
abnormal CPT-induced increase in coronary resistance (AR) but did not 
influence rate-pressure product (~.RPP) responses: 
% &RPP (bpm) (mmHg) % &R (mm/Hg) (mn/ml) 
Pre-estrogen 16.1=b4.1 (P=0.01) 333.4.9.1 (P:0.04) 
Post-estrogen 17.1:1:4.9 (P: 0.01 ) 3.7-~ 7.3 (P = NS) 
P (Prays POSt) , NS 0.02 
Placebo (N = 4) did not influence L~R and &RPP. Therefore, estrogen 
acutely abolishes coronary endothelial dysfunction in male CTR. These find- 
ings suggest hat estrogen may Improve an eady manifestation of TGA. 
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~-7"7-'--1"-I Quantifying Aortic Regurgitctlon by Vena Contracts 
Imaging: A Chronic Animal Model Study 
Masahlro Ishii, ,Vlichaal Jones, Takahim Shiota, Izumi Yameda, Russell 
S. Helnrich, Ajit P. Yoganathan, David J. Sahn. Oregon Hlth $ci Univ, 
Port/and, OR; LAMS-NHLBI, Bethesda, MD; Georg/a Inst. of Tech., Atlanta, 
GA 
We evaluated the accuracy of determining the effective aortic regurgltant 
orifice area (ERDA) and aortic regurgltant volume using the color Doppler 
imaged vane contracts (CDVC) (functionally the smallest imaged cross- 
sectional area In the regurgltant flow stream) in 8 sheep after surgery to 
create chronic aortic regurgitation. Twenty-nine heroD-dynamically differ- 
ent states were produced pharmacologically, instantaneous regurgitant flow 
rates (RFR: 1.8.-13.6 I/rain) were measured with aortic and pulmonary eloc- 
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tromagnetic flow meters (EM) balanced against each other. Instantaneous 
ERDA were determined from the EM RFR divided by the corresponding in- 
stantaneous continuous wave (CW) Doppler velocities. Peak and mean RFR 
and regurgitant almke volume (RSV) were calculated as the pmcltct of the 
CDVC area and parameters ,,~:~ ~h¢ CW Doppler velocity curve. The ERO. A, 
determined using the CDVC measurement correlated well with reference 
ERDA by EM (r = 0.91, SEE = 0.07 cn~). Good Correlations were also found 
between the CDVC derived ERDA and EM peak and mean RFR, RSV and 
regurgitant fraction (r = 0.85-0.93). 
Also, excellent prediction and agreement with EM values, for peak and 
mean RFR, and RSV was obtained by combining CDVC ERDA with phasic 
CW Doppler data (r = 0.91-0.96). 
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~7"~"-2-~ Vena Contractu Imaging by Doppler Color Flow 
Mapping Predicts Severity o f  Mitral Regurgitation: 
An Animal Study 
Xiaodong Zhou, Takahiro Shiota, Michael Jonas ~, Izumi Yamada ~, 
Dag Teian, David J. Sahn. Oregon Hlth Sci Univ, Port/and, OR;' NIH-LAMS, 
Bethesd¢ MD 
The purpose of this study was to evaluate the relationship between the 
imaged size of the vena contracta (VC), which is the smallest Connection 
betwean the laminar flow acceleration zone and the turbulent jet as imaged 
by color Doppler and the severity of mltral regurgitation (MR). In 6 sheep, 
chronic mitral regurgitation were surgically created and 24 hemodynamicalty 
different flow states were obtained with quantification of peak MR flow rate, 
regurgifant stroke volume and regurgitant fraction using mitral and aortic 
electro-magnetic flow meters balanced against each other. VG width was 
measured on zoom-magnified Color Doppler images obtained with a VingMed 
775 (7.5 MHz) system and analyzed after images were transferred in digital 
format o a mini-computer. Correlation of VC width and peak MR flow rate 
was excellent (r = 0.93, SEE = 0.06 cm, P < 0.0001, Fig.), 
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I good correlation was also found between the no width and regurgifant 
fraction and stroke volume in our study (r = 0.75, SEE = 0.11 cm, p < 
0.0001 and r = 0.73, SEE = 0.12 cm, P < 0.0001, respectively). The VC 
measurement is simple and Convenient o accomplish. Images of suitable 
quality for VC measurement should be available in many patients studied 
with newer high resolution equipment. 
9:00 
~ Assessment of  Mitral Regurgitation Severity by 
Doppler Color Flow Mapping of  the Vena Contracta 
M. Elizabeth Bdckner, DuWayne L. Wiltett, Watasd N. Irani, Imran Afrtdi, 
Paul A. Graybum. Univers/ty of Texas Southwestern, Dallas, TX: VA 
Medical Centers, Dallas, TX 
Although Doppler color flow mapping (CFM) is widely used to assess the 
sevedty of mitral regurgitation (MR), a slmpta yet accurate measurement of 
MR by CFM remains elusive. In vitro studies suggest that the width of the 
veca contracts by CFM is less dependent on hemedynamic and technical 
factors than other CFM parameters uch as jet area, momentum flux, and 
proximal flow convergence. Thus, this study was done to compare vena 
contracts width by CFM to regorgifant volume and regurgitant orifice area 
calculated by quantitative Doppler. We studied 55 patients with chronic MR 
(age 26 to 81 years). The etiology of MR was ischemic in 21, dilated car- 
diomyopathy in 19, mltral valve prolapse in 8, endocarditis in 2, rheumatic 
in 2, and uncertain in 3. The vena contracts of the MR Jet was imaged in 
multiple views using a 3.5 MHz transducer. Zoom made and non-standard 
angulation were used to optimize visualization of the vena contracts. Flow 
volumes across the LV outflow tract and mitral annulus ware calculated by 
pulsed Doppler technique to determine regurgitant volume (RgV). Effective 
regurgitant orifice area (ROA) was calculated by dividing RgV by the con- 
tinuous wave Doppler velocity-time integral of the MR jet. RgV ranged from 
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9-224 ml; ROA from 0.04-1,6 cm 2. Vena contracta width in the parasternal 
long.axis view correlated well with RgV (r = 0.81) and ROA (r = 0.63). A 
vena contracta width > 0.5 cm in the tong-axis view was always associated 
with a RgV > 60 ml and a ROA > 0A cm 2. A vena cuntrecte width < 0.3 
cm predicted a RgV < 60 mi and a ROA < 0.4 cm 2 In 19 of 21 patients. No 
other parameter, insluding jet area, left atrial size, pulmonanj venous flow 
reversal, or semi-quanthatlve MR grade correlated significantly with RgV or 
ROA. Thus, In conclusion, careful color flow mapping of the vena eonhacta of 
the MR jet provides a simple quantitative assessment of MR that correlates 
well with quantitative Doppler techniques. 
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~ - ~  Llmitstions of  Row Convergence Methods When 
Applied to Rnite Sized Regurgitant Orifices (Simple 
and Prolapsed): Finite Element Modeling Studies 
Curt G. OeGreif, Antonio M. Baptiata, David d. Sahn. Oregon H/th Sci Uni~, 
Portland, OR; Oregon Graduate lost of Sci and Technol, Portland, OR 
Row convergence methods (FCM) are based on the concept hat the flow 
generated by a theoretical point sink orifice (Le. infinitesimally small orifice) 
approaches that orifice in concentric hemispheres of equal and accelerat- 
ing velocities. From continuity prindplas, the flow at any given isovetoctty 
shell will equal the flow at the orifice. Previous investigators have shown 
these ieovelocity shells in in-vitro and in-vivo may have non-hemispherical 
shapes. We considered the question whether conservation of mass (i.e., 
the constancy of the instantaneous area-velocity product) still holds along 
these non-hemispherical isovalocity shells (NHIVS). Rnlte element modeling 
of 2D regurgitant orifices and tracking software was used to track par,des 
placed in the flow field along a NHIVS. Figures 1 and 2 show flow through 
a regurgitant odtice (1 -simple orifice; 2-flail mltrat valve orifice; constant flow 
4 I/min; orifice area 0.25 cm2). When the particles were tracked, their paths 
demonstrated that all particles would not reach tha orifice at the same time. 
R~'¢  l Figure 2 
Thus, conservation of mess does not hold along these non-hamisphefical 
isove!ocity sudaces, and correction factors would need to be developed for 
their use in FCM calculations. 
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~ Proximal Jet the Coanda Effect: Ohmrgence by 
Potential for Overestimation of  Aortic lnsullicienc~j 
Severity 
Gary P. Foster, Enc M. Issethacber, Dan Gilon, Arthur E. Weyman, Robert 
A. Levine. Massachusetts General Hospital, Boston, MA 
Clinical assessment of aortic insuificienw (AI) based on subvalvular Jet 
dimensions may be made mere difficult by more rap/dproximaljet divergence 
caused by entrainment of fluid between the jet core and the conical valve 
leaflets, which are in dose proximity. We explored this possibility using high- 
velocity flow (1-3 m/s) through a fixed 3 mm orifice in a drcular latex valve 
that was st~retohed tovary the subvalvular cone angle as seen in patients. 
Cone and jet divergence angtes (tig.) were measured by 2D echo and color 
Doppler. Resu~: For centrally directed jets, decreasing the subvalvular cone 
angle caused diversion of the Jet toward an adjacent wall and an apparent 
increase in jet size, with increased divergence angle (30 to 37 ~) and increased 
ratio of jet diameter I cm below the orifice to most proximally (1.0 to 2.7, r = 
-0.90). Eccentric jets directed onto the leaflets did not diverge over 1 cm. 
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Oonclu.slans: Centra,y directed AI jets may appear larger and more rapidly 
diverging because of interaction with adjacent valvular structures. This can 
potentially make AI assessment by subvalvular dimensions more difficult as 
well as variable between conVat and eccentric jets, which do not show this 
effect. 
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Co..ntre~ng Effect of  Similar Effective Regurgitsnt 
~rl l lce In Mlt~al end Aortic Hepurgltatlon: A 
uuantitst ive uoppmr Echocardiographic Study 
Maudce E. Sarano, Fletcher A. Miller, Jr., J~les e. Seward. Mayo Clinic, 
Rochester, MN 
Mitral (MR) and aortic (AR) regurgitation both produce left ventricular (LV) 
ovedoed. However it is unclear if similar effective regurgitant orifice (ERO) 
have comparable ffects on LV in MR and AR. To address this issue, in 139 
patients (age = 63 4- 13, 53 AR, 86 MR) were prospectively measured the 
ERO by two simultaneous methods (Quantitative Doppler and QuanlJta~e 
2-Dimensional Echocardiogrepby), the peak regurgltant gradient (R-Grad), 
the LV volumes at eed-dlastele (EDVI) and end-systofe (ESVI), end-systolic 
wall stress (ESWS), impedance to ejection (IMP) as the midsystolic ratio of 
pressure to flow. Overall in All compared to MR, despite smaller ERO (30 
4- 22 vs 50 -4- 34 mm2; p = 0.0003) and smaller R-Grad (71:1:15 vs 111 
4- 23 mmHg; p : 0.0001) similar EDVI (114 4- 33 vs 113 4- 32 mL/m2; p 
= 0.92) and ESVI (44 4- 19 vs 40:1:15 mum2; p = 0.23) were observed. 
Also in AR, ESWS was higher than in MR (206 :E 50 vs 165 4- 31 g/crib; 
p = 0.0001) and than in 28 normal patients (163 4- 35 g/cm2; p = 0.0003) 
but iMP was similarly decreased (34~ -4- 119 vs 320 4- 121 Dynes/ssc; 
p : 0.33) as compared to normais (480 :E 117 Dynes/sag; p = 0.000t). 
Using Covariance analysis, in AR compared to MR similar ERO areas were 
assodated with larger rugurgitant volumes (p : 0.001) because of longer 
duration of regurgitation (~:  0.0001), with resultant larger EDVI and ESVI (p 
= 0.0001). Also, with increasing ERO, ESWS increased in AR (p = 0.0001) 
but remained unchanged in MR, and IMP decreased in both exponentially 
(p = 0.0001). We conclude that similar ERO in AR and MR have atn'kingly 
contrasting effects on LV with 1) more severe volume overload in AR and 
2) different aftedoad conditions with elevated wall stress in AR although 
impedance to ejection is reduced in both AR and MR. These contrasting 
effects on loading cundltions may explain contrasting LV response to surgepJ 
in AR and MR, 
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[ ~  Prodietlon of  Cardiac Mortality In 5125 Patients 
Uslpg Stress Technetium-99m Myocardial  Perluslon 
SPECT 
Daniel S. Berman, Hosen Klat, Rory Hachamovitch, ishac Cohen, 
Arthur Cabico, John Friedman, George Diamond. Cedats-Sina/Medica/ 
Center, Los Angeles, CA 
To assess the incremental predictive value for cardiac death (CD) provided 
by stress Tc-99m sestam~i (Tc-MIBI) studies over conventional clinical and 
stress variables, we studied 5769 consecutive pto followed up {F/U) for 
• 1 (mean 1.8 -~ 0.6) yr after separate asquiation rest TI-201/stress Tc- 
MIBI dual isotope myocardial pedusion SPECT (DIMPS). Pts with early 
mvescuisrization (n ,, 371), lost to F/U (n = 269), or inadequate studies (n 
= 4) were excluded. Of the remaining 5125, 4096 had exercise (ex) (age 
63:1: 12, 66% male) and 1020 had adenosine stress (age 71 4- 11, 50% 
male) for DIMPS, Pre-ecan Bayesian h'kelihood (Lk) of CAD, an aggregate 
dinicot variable, was calculated from all dinical and stress data. DIMPS was 
visually assessed in 20 segments with a 5 point scale (0 = normal, 4 = 
absent uptake). Summed stress score (SSS), summed rest score (SRS), 
and summed difference scorn (SOS = (SSS - SRS)) were calculated from 
rest and stress scores. There were 118 CD (2.3%) ('/2 adenosine, 50 Ex). By 
stepwise Cox ~roportionat hazards analysis, pre-scan Lk provided significant 
information (x = 32), By COx analysis, SSS was the only significant nuclear 
Pre,soan I.k SSS 0-3 SSS 4-8 SSS>8 
Low (< 0.15) 2~t 301 (0.2) ~ (0.9) 5/130 (3.4)" 
rnt (0.15-0.85} 8,'f 123 (0.7) ~ (0.8) 33J314 (lO.5)" 
High (> 0.85) 5/351 (1.3) 7/397 (1.8) 53/881 (6.1)" 
All 15/2815(0.5) 12/985(1.2) 91/1325.(S.9)" 
Int - intermediate; 0 = %; =P < 0.001 across SSS groups for CD. 
